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Abstract 
The metacognitive orientation of a learning environment is the extent to which that environment supports the development and 
. 
and development. The Metacognitive Orientation Learning Environment Scale  Science (MOLES-S) is the instrument measures 
interventions have resulted in enhanced student metacognition are evident in their science classrooms. This study aim to explored 
the metacognitive orientation of the classrooms of 1,376 Grades 10-12 students in Northeast Thailand and their perceptions of 
those environments. The Metacognitive Orientation Learning Environment Scale  Science (MOLES-S) analysis of the data 
classroom learning environments had as not be sufficiently oriented to developing and enhancing 
- The participants with 
different school, grade, gender and age did not significantly have different metacognitive orientation of the classrooms there were 
no interaction among school, grade, gender and age variables. 
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1. Introduction:   
 
1.1The significance of Metacognition: 
 
Metacognition is a process with in-depth thinking of oneself in a situation and made effective from the thinking 
process  
of one-self (Flavell, 1979). It is defined as the ability of individuals to reflect, understand, and control their own 
thinking, learning, and acting. It is a cognitive process to control their-own thinking activity with planning, 
monitoring, and evaluating. Also, the development of the learner metacognition is a process of reflection on the 
thinking processes of analysis, synthesis, and problem solving during teaching and learning activities (Brown, 1987). 
These general issues of metacognition have been analyzed in detail and broken down in very specific components, 
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Y. 2006).  Metacognition influence to transformation understanding with talking, writing, language ability, interest, 
recognition, problem solving, social recognition, monitoring, and several of type self management (Flavell, 1987). 
Metacognition is also involved with social learning theory, scalability of behavior recognition, personality 
development, and education (Antonietti, Ignazi & Prego, 2000, Glases, 1982, Davidson, 1994).  
 
middle path. It is control your mind and soul or mental control to forgetful in their do and think with to know by 
heart the committed and impartial. If the person can control their Sati they can anchored with their implication and 
practice. Moreover, it is the review of thinking and behavior on your own about the accuracy, appropriateness, 
restraint a consideration in their mind how do they think and how do they do. What is known is the carelessness, 
apathetic, and neutrality of mind. If the person can control their Sati they will be thinking is indeed the middle path.  
Metacognition is extremely important in learning because it is very important to solve problem in many areas e.g.  
metacognition is important to reading development.  (Hacker 1998, Jacobs & Paris, 1987); metacognition is 
important to personal mathematics development (Schoenfeld, 1992); and metacognition is important to science 
thinking.  The thinking of people enhances the headway of a country (Charuenwongsak ).  Metacognition 
consists of three strategies during their learning science are follows: metacognitive knowledge are declarative 
knowledge, procedural knowledge, and conditional knowledge; metacognitive control are planning, monitoring, and 
evaluating; and metacognitive awareness are consciousness and realization.  
From above the information part would came from in science classroom should related to relative thinking and 
deliberative thinking towar
metacognition is urgently needed to be improved in science education in Thailand.   
 
1.2 Metacognition and Learning: 
 
From the review of selected science education journals by Schraw(2006) have identified six general areas of  
instructional strategies for improving science learning. There are (a) inquiry based learning, (b) the role of 
collaborative support, (c) strategy instruction to improve problem solving and critical thinking, (d) strategies for 
helping students construct mental models and to experience conceptual change, (e) the use of technology, and (f) the 
impact of student and teacher beliefs. These areas are, each of these six areas have been shown to improve 
metacognitive awareness and self-regulation (Schraw, 2006). Metacognition are important and should be developed 
for the learner.  When students learn science that to be improved student higher order thinking and deliberative 
thinking with metacognition. Because that to occur in their thinking. They have to investigate the solution of 
questions with formulate problem and the process of solve problem. Students have to search the information for 
helpful to problem solving. They decision to solve unclear problems. The activities are problem solving. The 
problem solving is a person individual practice for apply the existing knowledge. The persons solve problem by 
their reasons and strategies with the content, attitude, and their process skill. They keep investigate knowledge with 
the inquiry.  
Although, the persons will b
in a  
vacuum. Learning is consistent with a social constructivist orientation and social learning environment. Thomas 
(2002) have suggested that the acknowledging becom
including their school science classrooms and the practices within them, to gain insights into characteristics of such 
tion. Learning and thinking 
development are important practice of absorbing through social and cultural activities. 
 
metacognition. The developm
learning understanding, self- regulation, cognitive processes, problem solving, and the affected of the use in 
science content.  
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1.3 Metacognition and Learning Environments in Science Classroom: 
 
Learning environment in science classroom has produced promising findings leading 
to an enhancement of the teaching and learning process. The learning environments questionnaires are a great deal 
of progress has been made in the conceptualization and assessment of science classroom. The instruments include 
the Questionnaire on Teacher Interaction (QTI), Science Laboratory Environment Inventory (SLEI), Constructivist 
Learning Environment Survey (CLES), and What Is Happening In This Class? (WIHIC) (Fraser, 2003).  
 
performances and  
Thus, there has been an acceptance of the learning environment as a significant variable, reliable instrument in 
predicting the succes Investigating how students 
experience and perceive their classroom in relation to its metacognitive orientation, and how such experiences and 
perceptions influence their metacognition, has the potential to further research into metacognition and to provide a 
 
Although research in this area in several countries and in some developing countries has grown rapidly, this did not  
occur in Thailand. Accordingly, this research was chosen the Metacognitive Orientation Learning Environment 
Scale  Science (MOLES-S) as an instrument to measure the metacognitive orientation of science classroom 
learning environments for data collection. The result of study to be used for develops the instrument for enhancing 
 
 
1.4 The Metacognitive Orientation Learning Environment Scale  Science (MOLES-S): 
 
 
the Metacognitive Orientation Learning 
Environment Scale  Science (MOLES-S) questionnaire was chosen as a tool to be used for data collection for four 
hold the learners who have knowledge, control, and awareness. There are metacognitive consistencies. Students 
have provided evidence that they are knowledgeable about learning and aware of how they can meet their learning 
goals. Second, it is appropriate tool to monitor the metacognitive orientation of secondary school science classroom 
learning environments. Third, it has been proven to be a robust and reliable questionnaire when used for cross-
cultural studies. Finally, all statements in this questionnaire are non-threatening.  
The characteristics of metacognitively oriented learning environments elucidated above were reflected in eight  
dimensions: (1) Metacognitive Demands, (2) Teacher Modelling and Explanation, (3) Student-Student Discourse, 
(4) Student-Teacher Discourse, (5) Student Voice, (6) Distributed Control, (7) Teacher Encouragement and Support, 
and (8) Emotional Support (Thomas, 2002). The aim of this study was to investigate the metacognitively oriented 
ally, this study 
was designed to answer the following research questions to explore the metacognitive orientation of the classrooms 
and their perceptions of those environments.  
 
2. Methodology: 
 
This study, which is explore the state of the metacognitive orientation and to reveal the possible relationships the  
grades 10-12 students from 10 provinces in Northeast Thailand and their perceptions of those environments.  
 
2.1) Participant  
 
From purposive sampling, there were 1,376 students from urban school 1,081 (78.6%) and local school 295 
(21.4%),  
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male 379 
671(48.8%) and 18 107(7.8%) students. 
 
2.2) Data Collection  
 
The participants were asked to complete the Metacognitive Orientation Learning Environment Scale   
Science (MOLES-S). The MOLES-S is the characteristics of metacognitively oriented learning environments 
elucidated above were reflected in seventh dimensions and 35 items: (1) Metacognitive Demands, (2) Student-
Student Discourse, (3) Student-Teacher Discourse, (4) Student Voice, (5) Distributed Control, (6) Teacher 
Encouragement and Support, and (7) Emotional Support. The conceptualisation of such dimensions was an 
important first step in developing the initial version of a learning environment instrument for evaluating the 
metacognitive orientation of science classrooms (Thomas, 2002). Up to this method, the quality of a translation is 
verified by an independent translator translating into the Thai language and submitted to five experts (three science 
educator, one metacognition educator, and one English educator). And back translated MOLES-S were then 
compared and any disagreement occurred during back-translation was resolved through the meeting.  
 
2.3) Data Analysis  
 
In data analysis, responses of the MOLES-S were scored 5 = Almost Always, 4 = Often, 3 = Sometimes, 2 = 
Seldom,  
1 = Almost Never, respectively. The mean higher than 3.0 was interpreted as be sufficiently oriented to developing 
-way analyses of variance (ANOVA) was 
employed to reveal the possible relationships between the environment to enhance metacognition and the 
 
 
3. The Research findings:  
 The metacognitive orientation of the classrooms. 
The table showed that 
to 3.78. The overall mean and standard deviation of attitudinal scores were 3.59 and 1.01, respectively.  
 
Table1:   the classrooms on MOLES-S. 
 
 Statement Mean SD 
 
1 
Metacognitive demands      M:PD 
Students are asked by the teacher to think about how they learn science 
 
3.36 
 
0.88 
2 Students are asked by the teacher to explain how they solve science problems 3.55 0.81 
3 Students are asked by the teacher to think about their difficulties in learning science 3.39 0.93 
4 Students are asked by the teacher to think about how they could become better learners of science 3.50 0.98 
5 Students are asked by the teacher to try new ways of learning science 3.72 0.91 
 Total 3.50 0.90 
 
6 
Student -  student discourse      M:R 
Students discuss with each other about how they learn science 
 
 
3.22 
 
0.97 
7 Students discuss with each other about how they think when they learn science 3.26 0.96 
8 Students discuss with each other about different ways of learning science 3.20 0.94 
9 Students discuss with each other about how well they are learning science 3.30 1.01 
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10 Students discuss with each other about how they can improve their learning of science 3.07 1.06 
 Total 3.21 0.98 
 
11 
Student - teacher discourse      M:R 
Students discuss with the teacher about how they learn science 
 
3.10 
 
1.02 
12 Students discuss with the teacher about how they think when they learn science 3.13 1.02 
13 Students discuss with the teacher about different ways of learning science 3.05 0.99 
14 Students discuss with the teacher about how well they are learning science 3.04 1.03 
15 Students discuss with the teacher about how they can improve their learning of science 3.14 1.00 
 Total 3.09 1.01 
 
16 
Student Voice      M:PD 
 
 
 
3.63 
 
0.92 
17 It is OK for students to ask the teacher why they have to do a certain activity 3.31 1.01 
18 It is OK for students to suggest alternative science learning activities to those proposed by the teacher  2.94* 1.05 
19 It is OK for students to speak out about activities that are confusing 3.17 1.03 
20 It is OK for students to speak out about anything that prevents them from learning 3.04 1.00 
 Total 3.22 1.00 
 
21 
Distributed Control      M:PD 
Students help the teacher plan what needs to be learned 
 
2.47* 
 
1.03 
22 Students help the teacher decide which activities they do 2.38* 1.02 
23 Students help the teacher to decide which activities are best for them 2.52* 1.05 
24 Students help the teacher decide how much time they spend on activities 2.52* 1.10 
25 Students help the teacher decide when it is time to begin a new topic 2.41* 1.12 
 Total 2.46* 1.06 
 
26 
Encouragement and Support      M:R 
The teacher encourages students to try to improve how they learn science 
 
3.77 
 
1.01 
27 The teacher encourages students to try different ways to learn science 3.64 0.93 
28 The teacher supports students who try to improve their science learning 3.78 0.92 
29 The teacher supports students who try new ways of learning science 3.64 0.97 
30 The teacher encourages students to talk with each other about how they learn science 3.45 0.97 
 Total 3.66 0.96 
 
31 
Emotional support      M:R 
Students are treated fairly 
 
3.56 
 
1.04 
32  3.66 0.97 
33  3.59 0.99 
34  3.57 1.03 
35 Students and teacher trust each other 3.59 1.03 
 Total 3.59 1.01 
 Total 3.59 1.01 
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science classroom in items 21-25   that the participants expressed not be sufficiently oriented to developing and 
activities a
had be sufficiently oriented to devel
-
contribute control. Because, in Thai science classroom, Thailand science curriculum, and Thailand education system 
activities create by teacher and educator. Contextual and cultural factors potentially influen
metacognition orientation of the classrooms
culturally-based teaching and learning about metacognition are also discussed.  
 About the relationship among of the part -way ANOVA, as Table 
3,  
also revealed that the participants with different school, grade, gender and age did not significantly have different 
metacognitive orientation of the classrooms there were no interaction among school, grade, gender and age 
variables. 
 
Table2. -S. 
 
Source SS df MS F p 
School  0.212 1 0.212 0.802 0.371 
Gender  0.580 2 0.290 1.101 0.333 
Grade  0.000 1 0.000 0.001 0.971 
Age 1.727 3 0.576 2.190 0.087 
Error 360.388 1370 0.263   
Total 15033.417 1376    
* p < .05 
 
4. Conclusion of the study:  
 
metacognition. About the relat -
way ANOVA, as revealed that the participants with different school, grade, gender and age did not significantly 
have different metacognitive orientation of the classrooms there were no interaction among school, grade, gender 
and age variables.  
Because, in Thai science classroom, Thailand science curriculum, and Thailand education system do not opened 
chance  
cience curriculum and activities create by teacher 
the classrooms rally-based teaching and 
learning about metacognition are also discussed.  
      5. Implications: 
The researcher had recommendations which would be useful for those who studied or were interested for using to 
the science classrooms as follows: 
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1.  In science classroom, should to let the learner planning and control about how their will learn science. Thai 
students are embedded in Thai culture, tradition, Buddha, and farming let them have little control over classroom 
and control. 
2.  The conceptualization of metacognitively- oriented learning environments that gave rise to the initial scales was 
guided by social constructivist and situated learning perspectives that acknowledge the importance of discourse and 
student control in learning environments.  
 
gradually systematically performed and systematically thinking in science classroom should be consider with 
learning environment.   
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